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investigation  of  the  downstream  slope  and  the  outlet  conduit  is  recommended 
when,  and  if,  the  downstream  reservoir  is  lowered  so  as  to  expose  these 
elements. 
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REPLV  TO 
ATTENT ION  OF  : 

NEDED 
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Honorable  Hugh  J.  Gallen 

Governor  of  the  State  of  New  Hampshire 

State  House 

Concord,  New  Hampshire  03301 


Dear  Governor  Gallen: 

Inclosed  Is  a  copy  of  the  Olsen  Dam  (NH-00190)  Phase  I  Inspection 
Report,  which  was  prepared  under  the  National  Program  for  Inspection  of 
Non-Federal  Dams.  This  report  is  presented  for  your  use  and  is  based 
upon  a  visual  inspection,  a  review  of  the  past  performance  and  a  brief 
hydrological  study  of  the  dam.  A  brief  assessment  is  included  at  the 
beginning  of  the  report.  I  have  approved  the  report  and  support  the 
findings  and  recommendations  described  in  Section  7  and  ask  that  you 
keep  me  Informed  of  the  actions  taken  to  Implement  them.  This  follow-up 
action  is  a  vitally  Important  part  of  this  program. 

A  copy  of  this  report  has  been  forwarded  to  the  Water  Resources  Board, 
the  cooperating  agency  for  the  State  of  New  Hampshire.  In  addition,  a 
copy  of  the  report  has  also  been  furnished  the  owner.  Town  of  Haverhill 
New  Hampshire. 

Copies  of  this  report  will  be  made  available  to  the  public,  upon 
request,  by  this  office  under  the  Freedom  of  Information  Act.  In  the 
case  of  this  report  the  release  date  will  be  thirty  days  from  the  date 
of  this  letter. 

I  wish  to  take  this  opportunity  to  thank  you  and  the  Hater  Resources 
Board  for  your  cooperation  in  carrying  out  this  program. 


Incl 

As  stated 


C.  E.  EDGAR,  III 
Colonel,  Corps  of  Engineers 
Division  Engineer 


NATIONAL  DAM  INSPECTION  PROGRAM 


PHASE  I  INSPECTION  REPORT 


Identification  No.:  NH  00190 

NHWRB  No.:  ■  112.09 

Name  of  Dam:  Olsen  Dam 

Town:  Haverhill 

County  and  State:  Grafton  County,  New  Hampshire 

Stream:  Waterman  Brook,  tributary  of  the  Wild 

Ammonoosuc  River  which  is  a  tributary 

the  Connecticut  River 

Date  of  Inspection:  June  5,  1980 


BRIEF  ASSESSMENT 

The  Olsen  Dam -f^eTs^jHcnowrr-es- tipper  Mountain  Lake  Dam)  is  located  on  Waterman 
Brook,  approximately  three  quarters  of  a  mile  upstream  of  its  confluence  with 
the  Wild  Ammonoosuc  River  in  Haverhill,  New  Hampshire.  The  dam>is  660  f®«t,. 
long  and  30.5  feet.  high.  It  consists  of  an  earth  embankment  with  a  concrete 
drop  inlet  type  principal  spillway  and  a  grass  lined  earth  channel  emergency 
spillway  at  the  right  abutment.’  The  reservoir  from  Lower  Mountain  Lake  Dam, 
immediately  downstream,  submerges  most  of  the  downstream  slope  of  the  dam. 

The  dam  is  owned  by  the  Town  of  Haverhill,  New  Hampshire.  It  was  designed  and 
constructed  to  serve  as  a  recreation  area.  At  present,  it  also  serves  as  a 
water  supply  reservoir  for  approximately  200  homes. 

The  drainage  area  of  the  dam  covers  3.4  square  miles  and  is  made  up  primarily 
of  rolling  woodland  with  some  minor  development  and  pasture.  The  dam  has  a 
maximum  impoundment  of  499  acre  feet.  The  dam  is  SMALL  in  size  and  its  hazard 
classification  is  HIGH  since  significant  economic  loss  and  the  potential  for 
loss  of  more  than  a  few  lives  could  result  in  the  event  of  a  dam  failure. 

Because  of  its  small  size  and  high  hazard  classification,  the  test  flood  for 
this  dam  could  range  from  one-half  of  the  Probable  Maximum  Flood  (PMF)  to  the 
Probable  Maximum  Flood.  Because  the  risk  downstream  is  on  the  low  side  of  the 
high  hazard  classification,  a  test  flood  of  3,935  (approximately  one  half  of 
the  PMF)  has  been  adopted  as  the  test  flood  for  this  dam.  Because  of  storage, 
the  resulting  peak  discharge  would  be  3470  cfs  compared  to  a  total  spillway 
capacity  of  1,640  cfs.  The  water  surface  would  be  at  elevation  782.4  feet 
(msl )  or  0.8  feet  above  the  top  of  the  dam  for  this  flood.  The  combined 

spillways  are  capable  of  passing  47  percent  of  the  adopted  test  flood  outflow 
for  this  dam. 

The  dam  is  in  FAIR  condition  at  the  present  time.  It  is  recommended  that 
the  owner  retain  a  qualified  registered  professional  engineer  for  further 
hydraulic/hydrologic  studies  to  determine  overtopping  potential.  Further 
investigation  of  the  downstream  slope  and  the  outlet  conduit  is  recommended 
when,  and  if,  the  downstream  reservoir  is  lowered  so  as  to  expose  these  elements. 
Remedial  measures  to  be  undertaken  by  the  owner  include:  implementing  annual 
maintenance  and  inspection  programs,  regrading  the  slopes  and  placing  rip  rap  or  other 
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P.  fof'"’  0^  slope  protection,  providing  a  workable  means  of  lowering  the  reservoir 

I  in  the  event  of  an  emergency,  curtailing  the  future  placement  of  equipment  or 

L  material  in  the  emergency  spillway  channel,  and  developing  a  formal  written 

B  system  for  warning  downstream  officials  in  the  event  of  an  emergency. 

The  recommendations  and  remedial  measures  outlined  above  should  be  Implemented 
[-  within  one  year  of  receipt  of  this  report  by  the  owner. 
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William  S.  ZoirvO  ^ 

N.H.  RegistratiW^ No.  3226 


Nicholas  A.  Campagna,  Jr. 
California  Registration  No.  21006 
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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recommended  Guidelines 
for  Safety  Inspection  of  Dams,  for  Phase  I  Investigations.  Copies  of  these 
guidelines  may  be  obtained  from  the  Office  of  Chief  of  Engineers,  Washington, 
D.C.  20314.  The  purpose  of  a  Phase  I  Investigation  is  to  identify 
expeditiously  those  dams  which  may  pose  hazards  to  human  life  or  property.  The 
assessment  of  the  general  condition  of  the  dam  is  based  upon  available  data 
and  visual  inspections.  Detailed  investigation,  and  analyses  involving 
topographic  mapping,  subsurface  investigations,  testing,  and  detailed 
computational  evaluations  are  beyond  the  scope  of  a  Phase  I  investigation: 
however,  the  investigation  is  intended  to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported  condition  of 
the  dam  is  based  on  observations  of  field  conditions  at  the  time  of  inspection 
aiong  with  data  available  to  the  inspection  team.  In  cases  where  the  reservoir 
was  lowered  or  drained  prior  to  inspection,  such  action,  while  improving  the 
stability  and  safety  of  the  dam,  removes  the  normal  load  on  the  structure  and 
may  obscure  certain  conditions  which  might  otherwise  be  detectable  if  inspected 
under  the  normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on  numerous  and 
constantly  changing  internal  and  external  conditions,  and  is  evolutionary  in 
nature.  It  would  be  incorrect  to  assume  that  the  present  condition  of  the  dam 
will  continue  to  represent  the  condition  of  the  dam  at  some  point  in  the 
future.  Only  through  continued  care  and  inspection  can  there  be  any  chance 
that  unsafe  conditions  be  detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic  and 
hydraulic  analyses.  In  accordance  with  the  established  Guidelines,  the 
Spillway  Test  flood  is  based  on  the  estimated  "Probable  Maximum  Flood"  for  the 
region  (greatest  reasonably  possible  storm  runoff),  or  fractions  thereof. 
Because  of  the  magnitude  and  rarity  of  such  a  storm  event,  a  finding  that  a 
spillway  will  not  pass  the  test  flood  should  not  be  interpreted  as  necessarily 
posing  a  highly  inadequate  condition.  The  test  flood  provides  a  measure  of 
relative  spillway  capacity  and  serves  as  an  aide  in  determining  the  need  for 
more  detailed  hydrologic  and  hydraulic  studies,  considering  the  size  of  the 
dam,  its  general  condition  and  the  downstream  damage  potential. 

The  Phase  I  Investigation  does  not  include  an  assessment  of  the  need  for 
fences,  gates,  no-trespassing  signs,  repairs  to  existing  fences  and  railings 
and  other  items  which  may  be  needed  to  minimize  trespass  and  provide  greater 
security  for  the  facility  and  safety  to  the  public.  An  evaluation  of  the 
project  for  compliance  with  OSHA  rules  and  regulations  is  also  excluded. 
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National  Dam  Inspection  Program 
Phase  I  Inspection  Report 
Olsen  Dam 


Section  I:  Project  Information 


General 


(a)  Authority 


Public  Law  92-367,  August  8,  1972,  authorized  the  Secretary  of  the 
Army,  through  the  Corps  of  Engineers,  to  initiate  a  National  Program  of 
Dam  Inspection  throughout  the  United  States.  The  New  England  Division  of 
the  Corps  of  Engineers  has  been  assigned  the  responsibility  of 
supervising  the  inspection  of  dams  within  the  New  England  Region. 
Goldberg-Zoino  &  Associates,  Inc.  (GZA)  has  been  retained  by  the  New 
England  Division  to  inspect  and  report  on  selected  dams  in  the  State  of 
New  Hampshire.  Authorization  and  notice  to  proceed  were  issued  to  GZA 
under  a  letter  of  April  17,  1980  from  Colonel  William  E.  Hodgson,  Jr., 
Corps  of  Engineers.  Contract  No.  DACW  33-80-C-0055  has  been  assigned  by 
the  Corps  of  Engineers  for  this  work. 


(b)  Purpose 

1)  Perform  technical  inspections  and  evaluations  of  non-federal 
dams  to  identify  conditions  which  threaten  the  public  safety  and 
thus  permit  correction  in  a  timely  manner  by  non-federal  interests. 

2)  Encourage  and  prepare  the  states  to  initiate  quickly  effective 
dam  safety  programs  for  non-federal  dams. 

3)  Update,  verify,  and  complete  the  National  Inventory  of  Dams. 


Description  of  Dam 


(a)  Location 


The  Olsen  Dam  (also  known  as  Upper  Mountain  Lake  Dam)  is  located  in 
the  Connecticut  River  Basin  on  Waterman  Brook  approximately  three  quarters 
of  a  mile  upstream  of  its  confluence  with  the  Wild  Ammonoosuc  River  in 
Haverhill,  New  Hampshire.  It  can  be  reached  from  French  Pond  Road  which 
intersects  State  Route  112  in  Haverhill,  New  Hampshire.  The  dam  is  shown 
on  U.S.G.S.  East  Haverhill-New  Hampshire  Quadrangle  at  approximate 


coordinates  N4407.3,  W7157.5  (see  location  map  on  page  vi).  Page  B-2  of 
Appendix  B  is  a  Site  Plan  for  this  dam. 


(b)  Description  of  Dam  and  Appurtenances 

The  dam  consists  of  an  earth  embankment  with  an  earth  fill  cutoff 
trench  below  the  embankment,  a  principal  spillway  with  a  reinforced 
concrete  riser  and  corrugated  metal  outlet  pipe,  and  an  emergency 
spillway  located  at  the  right  abutment.  The  total  length  of  the  dam  is 
660  feet  of  which  90  feet  is  the  emergency  spillway. 

1)  Embankment  (See  page  B-3) 

The  embankment  is  made  up  primarily  of  silty  sand  and  gravel. 

It  is  570  feet  long  and  a  maximum  of  30.5  feet  high.  As  measured 
during  the  inspection  the  crest  width  is  15  feet  and  the  side 
slopes  are  2  horizontal  to  1  vertical.  The  design  drawings  show 
side  slopes  of  3  horizontal  to  1  vertical  and  a  crest  width  of  6 
feet.  The  elevations  shown  on  B-3  are  referenced  to  an  unknown 
datum.  The  dam  crest  is  at  elevation  781.6  (MSL). 

According  to  available  plans  there  is  an  earthfill  cutoff 

trench  which  is  8  feet  wide  and  approximately  2  feet  deep  and-^ 
backfilled  with  impervious  material.  This  forms  the  bottom  of  an 
impervious  core  which  extends  vertically  to  within  three  feet  of 
the  crest  of  the  dam. 

2)  Principal  Spillway  (see  page  B-3) 

The  principal  spillway  consists  of  a  precast  concrete  drop 
inlet  manhole  structure  with  an  18  inch  pond  drain  inlet  pipe  and  an 
uncontrolled  orifice  inlet.  The  outlet  pipe  is  a  42  inch  diameter 
corrugated  metal  pipe  with  bituminous  coating  and  it  is  approximately 
99  feet  long.  The  pond  drain  pipe  is  plugged  and  therefore  is 
inoperable. 

The  riser  structure  is  18.5  feet  high  and  5  feet  in  diameter. 

At  the  bottom  of  the  structure  is  a  18  inch  diameter  pond  drain 
inlet  pipe  which  extends  46  feet  into  the  reservoir.  The  pond 
drain  invert  is  at  elevation  758.6  feet  (msl). 


The  5  foot  diameter  drop  inlet  opening  is  at  elevation  775.6. 
It  is  6.0  feet  below  the  crest  of  the  dam.  There  are  two  wire  mesh 
screens  which  act  as  trash  racks  at  the  principal  spillway  inlet. 
The  first  surrounds  the  inlet  itself  and  the  second  surrounds  the 
timber  platform  which  covers  the  inlet. 


3)  Emergency  Spillway  (see  page  B-3  &  B-5) 

The  emergency  spillway  was  excavated  in  the  left  abutment.  It 
is  90  feet  wide  at  the  control  section  and  it  curves  to  the  right 
around  the  embankment.  It  is  approximately  200  feet  long  and  lies 
approximately  3.3  feet  below  the  crest  of  the  dam.  The  side  slopes 


are  3  horizontal  to  1  vertical.  The  control  section  is  at 
elevation  778.3  feet  (msl). 

(c)  Size  Classification 

The  dam's  maximum  impoundment  of  499  acre  feet  and  height  of 
30.5  feet  place  it  in  the  SMALL  size  category  according  to  the 
Corps  of  Engineer's  Recommended  Guidelines. 

(d)  Hazard  Potential  Classification 

The  hazard  potential  classification  for  this  dam  is  HIGH 
because  of  the  significant  economic  loss  and  the  potential  for  loss 
of  more  than  a  few  lives  which  could  occur  in  the  event  of  a  dam 
failure.  Section  5  of  this  report  presents  a  more  detailed 
discussion  of  the  hazard  potential. 

(e)  Ownership 

The  dam  was  originally  owned  by  Mr.  Louigi  Castello,  Mr.  Karl 
Bruckner,  and  Mr.  Morris  Olsen  of  Haverhill  New  Hampshire.  It  is 
now  owned  by  the  Town  of  Haverhill,  New  Hampshire.  The  owner's 
representative,  Mr.  Robert  Messini,  can  be  reached  by  telephone  at 
(603)  747-3622. 

(f )  Operator 

The  operation  of  the  dam  is  controlled  by  the  Owner.  Mr. 
Robert  Messini,  the  caretaker,  can  be  reached  by  telephone 
at  (603)  747-3622. 

(g)  Purpose  of  the  Dam 

The  dam  was  constructed  as  a  recreation  area.  It  now  also 
provides  storage  for  the  water  supply  reservoir  downstream. 

(h)  Design  and  Construction  History 
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1.3  Pertinent  Data 


(a)  Drainage  Area 


The  drainage  area  for  this  dam  covers  3.4  square  miles.  It  is  made  of 
primarily  of  mountainous  woodland  with  some  pasture  and  minor  development. 

(b)  Discharge  at  Dam  Site 


1 )  Outlet  Works 

There  are  no  outlet  works  at  this  dam. 


2)  Maximum  Known  Flood 

No  records  of  flow  or  stage  are  available  for  this  dam. 

3)  Ungated  Spillway  Capacity  at  Top  of  Dam 

The  capacity  of  the  principal  spillway  with  the  reservoir  at 
top  of  dam  elevation  (781.6  feet  msl )  is  120  cfs.  The  capacity  of 
the  emergency  spillway  is  1520  cfs  at  this  level. 

4)  Ungated  Spillway  Capacity  at  Test  Flood 

The  capacity  of  the  principal  spillway  with  the  reservoir  at 
test  flood  elevation  (782.4  feet  msl)  is  120  cfs.  The  capacity  of 
the  emergency  spillway  is  2130  cfs  at  this  level. 

5)  Gated  Spillway  Capacity  at  Normal  Pool 
There  are  no  gated  spillways. 

6)  Gated  Spillway  Capacity  at  Test  Flood 
There  are  no  gated  spillways. 

7)  Total  Spillway  Capacity  at  Test  Flood 

The  total  spillway  capacity  at  test  flood  elevation  (782.4 
feet  msl)  is  2,250  cfs. 
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The  total  project  discharge  at  top  of  dam  elevation  (781.6 
feet  msl )  is  1640  cfs. 

9)  Total  Project  Discharge  at  Test  Flood  Elevation 

The  total  project  discharge  at  test  flood  elevation  (782.4 
feet  msl)  is  3470  cfs. 

(c)  Elevation  (feet  above  msl) 

1)  Streambed  at  toe  of  dam:  approximately  757.1 

2)  Bottom  of  cutoff:  Unknown 

3)  Maximum  tailwater:  Unknown,  Downstream  normal  pool  774.0 

Downstream  top  of  dam  778.0 

4)  Recreation  Pool:  Approximately  775.6 

5)  Full  flood  control  pool:  Not  applicable 

6)  Spillway  crest: 

Principal  Spillway:  775.6 

Emergency  Spillway:  778.3 

7)  Design  surcharge:  781.6 

8)  Top  of  dam:  781.6 

9)  Test  flood  surcharge:  782.4 

(d)  Reservoir  (length  in  feet) 

1)  Normal  pool  :  2500 

2)  Flood  control  pool:  Not  applicable 

3)  Spillway  crest  pool:  2500 

4)  Top  of  dam  pool :  2500 

5)  Test  flood  pool :  2500 


(e)  Storage  (acre-feet) 


1)  Normal  pool:  325 

2)  Flood  control  pool:  Not  applicable 

3)  Emergency  spillway  crest  pool:  397 

4)  Top  of  dam  pool :  499 

5)  Test  flood  pool :  528 

(f)  Reservoir  Surface  (acres) 

1)  Normal  pool:  approximately  24 

2)  Flood  control  pool:  Not  applicable 

3)  Emergency  spillway  crest:  approximately  28.5 

4)  Test  flood  pool:  approximately  35.2 

5)  Top  of  dam:  approximately  33.9 

(g) 

1)  Type:  Earth  embankment  with  concrete  spillway 

2)  Length:  Approximately  660  feet 

3)  Height:  Approximately  30.5  feet 

4)  Top  width:  Approximately  15  feet 

5)  Side  slopes:  Approximately  2  horizontal  to  1  vertical 

6)  Zoning:  Silty  sand  and  gravel  shells  with  central  core  of 
"impervious  fill" 

7)  Impervious  core:  Variable  width  to  3  feet  below  crest 

8)  Cutoff:  Impervious  earth  trench,  8  feet  wide,  2  feet  deep 
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9)  Grout  curtain:  Unknown 


(h)  Diversion  and  Regulating  Tunnel 
Not  applicable 

(i )  Spillways 


1)  Type: 

Principal  Spillway:  Precast  concrete  manhole  drop  inlet 

Emergency  Spillway:  Grass  lined  earth  channel 

cut  in  the  right  abutment 


2)  Length  of  weir: 

Principal  Spillway:  15.7  foot  circumference 
Emergency  Spillway:  90  feet 


3)  Crest  elevation: 

Principal  Spillway:  >75.6  feet  (msl ) 
Emergency  Spillway:  778.3  feet  (msl) 


4)  Gates:  None 

5)  Upstream  channel :  Reservoir 

6)  Downstream  channel :  Reservoir 

(j)  Regulating  Outlets 

There  are  no  regulating  outlets  on  this  dam.  The  pond  drain 
consists  of  an  18  inch  diameter  pipe  with  its  invert  at  elevation  758.6 
feet  (msl).  This  outlet  is  plugged  and  inoperable. 


Section  2:  Engineering  Data 


2.1  Design  Data 


The  only  design  data  available  for  this  dam  are  three  design  drawings  by 
Mr.  William  F.  Callahan  of  Bath,  New  Hampshire.  Significantly  lacking  are 
data  on  the  foundation  conditions  and  embankment  drainage  features. 

2.2  Construction  Records 

No  construction  records  are  available  for  this  dam. 

erational  Records 


No  operational  records  are  available  for  this  dam. 

2.4  Evaluation  of  Data 
(a)  Avail abil ity 

The  lack  of  detailed  design  and  construction  data  warrants  an 
unsatisfactory  assessment  fzr  availability. 


The  lack  of  in-depth  engineering  data  does  not  permit  a  definitive 
review.  Therefore,  the  adequacy  of  the  dam  cannot  be  assessed  from  the 
standpoint  of  reviewing  design  and  construction  data.  This  assessment  of 
the  dam  is  based  primarily  on  the  visual  inspection,  past  performance  and 
sound  engineering  judgement. 

(c)  Val idity 

Since  the  observations  of  the  inspection  team  generally  confirm  the 
information  contained  in  the  records  of  the  New  Hampshire  Water  Resources 
Board,  a  satisfactory  evaluation  for  validity  is  indicated. 


(a)  General 


The  Olsen  Dam  is  in  GOOD  condition  at  the  present  time, 

(b)  Dam 


1)  Main  Dam  Embankment  (see  photos  1,2, 3, 5, 6, 7) 

The  embankment  appears  to  be  in  good  condition  at  the  present  time. 

The  upstream  slope  at  the  waterline  shows  some  signs  of  erosion  and 
undercutting  due  to  wave  action.  A  few  small  shrubs  are  growing  on 
the  upstream  slope  at  the  water  line.  At  approximately  midlength 
along  the  downstream  slope  are  a  few  small  (2  inch)  animal  burrows 
approximately  four  feet  below  the  crest  of  the  dam.  There  are 
utility  poles  embedded  in  the  embarvkment  and  a  compacted  gravel 
roadway  running  along  the  crest  to  a  club  house  at  the  left  end  of 
the  embankment. 

Immediately  downstream  of  the  dam  is  the  reservoir  impounded  by  the 
Lower  Mountain  Lake  Dam.  Dnly  the  top  8  to  ID  feet  of  the 
embankment  was  inspected.  The  lower  portion  of  the  downstream  slope 
is  submerged  below  the  surface  and  this  portion  of  the  embankment 
could  not  be  inspected. 

2)  Emergency  Spillway  (see  photos  6  &  7) 

The  emergency  spillway  is  located  at  the  left  abutment.  There  is  a 
play  area  and  beach  including  recreation  equipment  located  on  the 
emergency  spillway  which  is  a  grasslined  channel.  The  channel  appears 
to  be  in  good  condition  with  the  exception  of  the  equipment  which  would 
restrict  flow. 


(c)  Appurtenant  Structures  (see  Photo's  3  &  4) 

The  drop  inlet  type  spillway  consists  of  a  five  foot  diameter  riser  pipe 
leading  to  a  42  inch  diameter  outlet  conduit  which  passes  under  the 
embankment.  There  is  a  pond  drain  of  18  inch  diameter  pipe  extending  into 
the  upstream  reservoir. 

The  drop  inlet  riser  is  enclosed  with  a  wooden  deck  and  protected  by  two 
wire  screen  trash  racks  around  the  inlet  and  the  deck.  The  deck  and  trash 
rack  appear  to  be  in  good  condition.  There  is  some  debris  caught  in  the 
trash  racks. 

The  pond  drain  and  outlet  conduit  were  completely  submerged  and  could  not 
be  inspected. 


(d)  Reservoir  Area  (see  photo  7) 

The  shore  of  the  reservoir  is  generally  shallow  sloping  woodland.  It 
appears  stable  and  in  good  condition. 

(e)  Downstream  Channel  (see  photo  1  and  overview) 

The  downstream  channel  is  the  reservoir  of  Lower  Mountain  Lake.  The 
shores  of  this  reservoir  are  generally  shallow  sloping  woodland  and 
appear  stable  and  in  good  condition. 

3.2  Eval uation 

The  dam  is  generally  in  good  condition.  The  potential  problems  noted 
during  the  visual  inspection  are  listed  below: 

(a)  Animal  burrows  in  downstream  slope  of  the  embankment. 

(b)  Debris  in  trash  racks. 

(c)  Lack  of  slope  protection. 

(d)  Placement  of  recreational  equipment  and  roadway  embankment  in  the 
emergency  spillway  channel. 


Section  4:  Operational  and  Maintenance  Procedures 

4. 1  Operational  Procedures 

(a)  General 

No  written  operational  procedures  exist  for  this  dam. 

(b)  Description  of  any  Warning  System  in  Effect 
There  is  no  warning  system  in  effect. 

4.2  Maintenance  Procedures 

(a)  General 

No  formal  maintenance  program  exists  for  the  dam.  Maintenance  appears 
to  be  accomplished  on  an  as-needed  basis. 

(b)  Operating  Facilities 

No  formal  maintenance  program  exists  and  maintenance  is  performed 
infrequently. 

4.3  Evaluation 


Additional  emphasis  on  routine  maintenance  will  assist  the  owner  in 
assuring  the  long-term  safety  of  the  dam  and  operating  facilities.  A  formal, 
written,  downstream  emergency  warning  system  should  be  developed  for  this  dam. 


5.1  General 


Olsen  Dam  is  an  earth  embankment  located  on  Waterman  Brook  approximately 
2,500  feet  upstream  of  Lower  Mountain  Lake  Dam.  The  reservoir  upstream  of 
Olsen  Dam  has  a  surface  area  of  approximately  27  acres  and  has  a  maximum 
impoundment  of  487  acre-feet. 

The  reservoir  of  Lower  Mountain  Lake  Dam  is  directly  downstream  of  Olsen  Dam. 
Lower  Mountain  Lake  Dam  was  the  subject  of  a  separate  Dam  Safety  Report  dated 
March,  1979.  According  to  this  report,  the  normal  pool  of  Lower  Mountain  Lake 
is  at  elevation  774.0  feet  (MSL)  which  is  1.6  feet  lower  than  Upper  Mountain 
Lake  as  determined  by  field  measurement. 

Immediately  downstream  of  Lower  Mountain  Lake  Dam  is  a  pump  station  for  a 
public  water  supply  system.  The  station  draws  water  from  Waterman  Brook  and  is 
about  9  feet  above  the  channel  bottom.  In  the  next  1,500  feet  downstream  of 
Lower  Mountain  Lake  Dam  the  only  development  is  Goose  Pond  Road  which  crosses 
Waterman  Brook  on  an  earth  embankment  with  an  8  foot  by  6  foot  corrugated  metal 
arch  culvert. 

The  next  development  of  Waterman  Brook  is  a  house  about  5  feet  above  the  stream 
channel  and  3,300  feet  downstream  of  Lower  Mountain  Lake  Dam  (5,800  feet 
downstream  of  Olsen  Dam).  Near  this  house  is  the  upstream  end  of  a  normally 
dry  draw  with  its  invert  about  5  feet  above  the  stream  channel.  Flow  from 
Waterman  Brook  would  enter  this  draw  when  the  stage  is  high  enough.  About  200 
feet  down  the  draw  there  is  a  house  within  2  feet  of  the  draw  bottom. 

About  6,000  feet  downstream  of  Olsen  Dam,  both  the  draw  and  Waterman  Brook 
cross  New  Hampshire  Highway  112  before  entering  the  Wild  Ammonoosuc  River.  The 
highway  crosses  Waterman  Brook  on  a  10  foot  wide  by  5  foot  high  bridge.  Less 
than  100  feet  downstream  of  New  Hampshire  Highway  112,  Waterman  Brook  enters 
the  Wild  Amnonoosuc  River. 

5.2  Design  Data 

Data  sources  available  for  Olsen  Dam  include  plans  for  the  dam  by  William 
F.  Callahan  of  Bath,  New  Hampshire  dated  1963.  These  plans  are  included  as  pages 
B-3  to  B-5.  It  should  be  noted  that  these  are  not  "As-Built"  drawings  and 
minor  differences  exist  on  the  dam  itself.  Also  available  is  correspondence 
between  the  New  Hampshire  Water  Resources  Board  and  the  dam's  owners  regarding 
construction  of  the  dam  and  emergency  spillway  capacity. 

5.3  Experience  Data 

No  records  of  flow  or  stage  are  known  to  be  available  for  Olsen  Dam  or 
Waterman  Brook. 

5.4  Test  Flood  Analysis 

The  hydrologic  conditions  of  interest  in  this  Phase  I  investigation  are 
those  required  to  assess  the  dam's  overtopping  potential  and  its  ability  to 


safely  allow  an  appropriately  large  flood  to  pass.  This  requires  use  of  the 
discharge  and  storage  characteristics  of  the  structure  to  evaluate  the  impact 
of  an  appropriately  sized  Test  Flood.  The  original  hydraulic  and  hydrologic 
design  calculations  for  Olsen  Dam  were  not  available. 

Guidelines  for  establishing  a  recommended  Test  Flood  based  on  the  size  and 
hazard  classification  of  the  dam  are  specified  in  the  "Recommended  Guidelines"  of 
the  Corps  of -Engineers .  The  impoundment  of  less  than  1,000  acre-feet  and  the 
height  of  less  than  40  feet  classify  this  dam  as  a  SMALL  structure. 

The  appropriate  hazard  classification  for  this  dam  is  HIGH  because  of  the 
significant  economic  losses  and  potential  for  loss  of  life  downstream  in  the 
event  of  failure  of  the  dam.  As  shown  in  the  Dam  Failure  Analysis  section,  the 
increase  in  flooding  caused  by  the  failure  of  Olsen  Dam  would  cause  the 
overtopping  of  Lower  Mountain  Lake  Dam.  Whether  or  not  the  earth  embankment 
were  to  fail,  the  failure  of  Olsen  Dam  would  cause  significant  damage  to  the 
public  water  supply  pump  station,  a  dirt  back  road,  two  houses  and  New  Hampshire 
Highway  112  in  addition  to  damage  to  Lower  Mountain  Lake  Dam.  There  would  be 
potential  for  loss  of  more  than  a  few  lives  at  the  two  houses. 

As  shown  in  Table  3  of  the  "Recommended  Guidelines",  the  appropriate  Test  Flood 
for  a  dam  classified  as  SMALL  in  size  with  a  HIGH  hazard  potential  would  be 
between  one-half  of  the  Probable  Maximum  Flood  (PMF)  and  the  PMF.  Since  the 
risk  downstream  in  the  event  of  dam  failure  is  on  the  low  side  of  HIGH,  half  of 
the  PMF  is  considered  to  be  the  appropriate  Test  Flood. 

Using  the  chart  of  "Maximum  Probable  Flood  Peak  Flow  Rates"  for  New  England  the 
half  PMF  peak  inflow  rate  for  Olsen  Dam  is  3,935  cfs,  a  rate  of  1,175  cfs  for 
the  3.35  square  mile  drainage  area. 

Attenuation  due  to  storage  in  the  reservoir  results  in  a  Test  Flood  routed  peak 
outflow  of  3,470  cfs,  with  the  reservoir  water  surface  at  782.4  feet  MSL.  This 
is  6.8  feet  above  the  principal  spillway  crest,  4.1  feet  above  the  emergency 
spillway  crest  and  0.8  feet  above  the  dam  crest.  The  spillway  capacity 
(1640  cfs)  is  only  47  percent  of  the  peak  Test  Flood  outflow. 


5.5  Dam  Failure  Analysis 

The  peak  downstream  flows  that  would  result  from  the  failure  of  Olsen  Dam 
are  estimated  using  the  procedure  suggested  in  E.  Samuel  Martin  and  Jerome  J. 
Zoune's  "Finite  Difference  Simulation  of  Bore  Propagation",  Journal  of  the 
Hydraulics  Division,  ASCE,  Vol .  97,  No.  HY7,  July  1971,  pp.  993-1010.  The 
failure  is  assumed  to  occur  with  the  water  surface  at  the  dam  crest,  781.6  feet 
MSL.  The  outflow  prior  to  dam  failure  would  be  1640  cfs,  creating  a  tail  water 
elevation  of  777.8  feet  MSL  in  Lower  Mountain  Lake  downstream  of  the  dam. 

For  an  assumed  breach  width  equal  to  40  percent  of  the  dam  width  at  the  half 
height,  the  gap  in  the  embankment  due  to  dam  failure  would  be  about  230  feet. 
Use  of  Martin  and  Zoune's  methodology  for  this  situation  gives  a  peak  failure 
outflow  of  13,375  cfs. 


This  dam  failure  flood  wave  would  immediately  enter  Lower  Mountain  Lake.  Prior 
to  the  failure  of  Olsen  Dam,  Lower  Mountain  Lake  would  have  0.2  feet  of 
freeboard  -  the  additional  flow  caused  by  the  failure  of  Olsen  Dam  would  cause 
Lower  Mountain  Lake  Dam  to  be  overtopped  by  1.4  feet.  The  storage  in  Lower 
Mountain  Lake  would  attenuate  the  peak  dam  failure  flow  to  7000  cfs. 

The  degree  of  overtopping  described  would  probably  damage  and  perhaps  destroy  the 
embankment  of  Lower  Mountain  Lake  Dam.  However,  for  the  purposes  of  these 
calculations  it  will  be  assumed  that  Lower  Mountain  Lake  Dam  remains  intact. 

The  peak  failure  outflow  of  7000  cfs  would  cause  the  stage  just  downstream  of 
Lower  Mountain  Lake  Dam  to  increase  from  4  feet  to  9-10  feet  which  would 
damage  or  destroy  the  pump  station  located  just  downstream  of  the  dam. 

The  next  development  to  be  affected  by  the  dam  failure  flood  wave  would  be 
Goose  Pond  Road  which  would  be  overtopped  before  failure  and  very  severely 
overtopped  after  failure. 

Further  downstream  is  a  house  3,300  feet  downstream  of  Lower  Mountain  Lake  Dam 
5,800  feet  downstream  of  Olsen  Dam.  The  house  is  5  feet  above  the  streambed, 
and  could  be  slightly  damaged  by  the  prefailure  stage  of  5  feet.  The  attenuated 
peak  dam  failure  outflow  of  5700  cfs  would  increase  the  stage  to  about  9  feet, 
causing  4  feet  of  flooding  at  the  house  and  presenting  a  threat  of  loss  of  life. 

Flow  in  the  draw  along  which  the  other  house  in  this  area  is  located  would 
increase  from  a  trace  to  4  to  5  feet.  This  would  cause  2  to  3  feet  of 
flooding  at  the  house  and  present  a  threat  of  loss  of  life. 

Downstream  of  these  two  houses  and  about  3,500  feet  from  Lower  Mountain  Lake 
Dam  (6,000  feet  from  Olsen  Dam),  Waterman  Brook  and  the  draw  bot‘  cross  New 
Hampshire  Highway  112.  The  prefailure  flow  of  1640  cfs  would  overtop  the 
bridge  on  which  the  highway  crosses  Waterman  Brook  and  possibly  cause  damage. 

The  peak  dam  failure  outflow  of  5640  cfs  would  cause  extensive  damage  to  the 
bridge  and  the  roadway  embankment  in  the  vicinity  of  the  bridge. 

Less  than  100  feet  downstream  of  New  Hampshire  Highway  112,  Waterman  Brook 
enters  the  Wild  Ammonoosuc  River.  The  river  is  a  considerably  larger  stream 
than  Waterman  Brook,  and  dam  Failure  flows  would  begin  to  attenuate.  The  river 
is  paralleled  by  Highway  112  for  the  1.5  miles  from  Waterman  Brook  to  U.S. 

Highway  302.  The  only  structure  in  this  reach  is  a  single  house,  which  is  well 
above  the  river  and  out  of  flooding  danger.  Less  than  0.5  miles  downstream  of 
U.S.  Highway  302,  the  Wild  Ammonoosuc  joins  the  Ammonoosuc  River,  an  even 
larger  stream  in  which  dam  failure  flows  would  rapidly  attenuate. 

The  chart  on  the  following  page  summarizes  the  downstream  impacts  of  the 
failure  of  Olsen  Dam. 
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Section  7:  Assessment,  Recommendations  and  Remedial  Measures 

7.1  Dam  Assessment 

(a)  Condition 

The  dam  is  in  fair  condition  at  the  present  time. 

(b)  Adequacy  of  Information 

The  lack  of  in-depth  engineering  data  does  not  permit  a  definitive 
review.  Therefore,  the  adequacy  of  the  dam  cannot  be  assessed  from  the 
standpoint  of  reviewing  design  and  construction  data.  This  assessment  is 
based  primarily  on  the  visual  inspection,  past  performance,  and  sound 
engineering  judgement. 

(c)  Urgency 

The  remedial  measures  and  improvements  described  herein  should  be 
implemented  by  the  owner  within  one  year  of  receipt  of  this  Phase  I 
Inspection  Report. 


7.2  Recommendations 

A  qualified  registered  professional  engineer  should  be  retained  by  the 
owner  to  perform  a  detailed  hydraulic  and  hydrologic  study  to  determine 
overtopping  potential.  The  owner  should  implement  the  findings  of  this 
study. 


If  and  when  the  downstream  reservoir  is  lowered,  it  is  recommended 
that  the  services  of  a  qualified  registered  professional  engineer  be  retained 
to  evaluate  the  condition  of  the  downstream  slope  and  the  outlet  conduit  which 
are  presently  submerged. 

7.3  Remedial  Measures 


It  is  recommended  that  the  owner  institute  the  following  remedial 
measures : 


1)  Implement  and  intensify  a  program  of  diligent  and  periodic 
maintenance  including,  but  not  1 imited  to:  mowing  brush  on  slopes; 
backfilling  animal  burrows  or  tire  ruts  with  suitable  well  tamped 
material;  cleaning  debris  from  spillways,  trash  racks,  and  slopes. 

2)  Regrade  the  upstream  and  downstream  slopes  and  place  some  form 
of  slope  protection. 

3)  Develop  a  written  downstream  flood  warning  system  to  monitor 
conditions  at  the  dam  during  and  immediately  after  periods  of  heavy 
rain  and  to  alert  the  appropriate  officials  and  downstream  residents 
in  the  event  of  an  emergency. 


4)  Develop  and  maintain  a  program  of  annual  technical 
inspections. 

5)  Provide  a  workable  means  of  lowering  the  reservoir  in 
the  event  of  an  emergency. 

6)  Curtail  the  future  placement  of  recreational  equipment  or 
roadway  embankment  material  in  the  emergency  spillway  channel. 


Alternatives 

There  are  no  meaningful  alternatives  to  the  above  recommendations. 


Inspection  Team  Organization 


DATE:  May  6.  1980 

PROJECT:  NH  00190 

Olsen  Dam 

Haverhill,  New  Hampshire 
NHWRB  No.  112.09 

WEATHER:  Clear,  warm 


Team  Captain 
Soil  s 

Structures 
Structures 
Structures 

New  Hampshire  Water  Resources  Board 
Representative  Present:  Mr.  Pattu  Kesavan 


Inspection  Team 
Nicholas  A.  Campagna 
Jeffrey  M.  Hardin 
Andrew  Christo 
Paul  Razgha 
Carl  Razgha 


Goldberg  Zoino  &  Associates,  Inc. 
Goldberg  Zoino  &  Associates,  Inc. 
Andrew  Christo  Engineers 
Andrew  Christo  Engineers 
Andrew  Christo  Engineers 


Tom  Gooch  and  Richard  Laramie  of  Resource  Analysis  Inc.  performed  the 
hydrologic  inspection  of  this  dam  on  June  11,  1980. 


OLSEN  DAM 


JUNE  5,  1980 
NH  00190 


Haverhill,  New  Hampshire 


AREA  EVALUATED 


DAM  EMBANKMENT 


CHECKLISTS  FOR  VISUAL  INSPECTION 


BY 


CONDITION  &  REMARKS 


Crest  Elevation 

Current  Pool  Elevation 

Maximum  Impoundment  to  Date 

Surface  Cracks 

Pavement  Condition 

Movement  or  Settlement  of  Crest 

Lateral  Movement 

Vertical  Alignment 

Horizontal  Alignment 

Condition  at  Abutment  and  at 
Concrete  Structures 

Indications  of  Movement  of 
Structural  Items  on  Slopes 

Trespassing  on  Slopes 


Vegitation  on  Slopes 


Sloughing  or  Erosion  of  Slopes 
or  Abutments 


Rock  Slope  Protection  -- 

Riprap  Failures 

Unusual  Movement  or  Cracking 
at  or  Near  Toes 


Unusual  Embankment  or  Downstream 
Seepage 


781.6  feet  (MSL) 

Approximately  775.6  ft. 

Unknown 

None  noted 

Not  Applicable 

None  noted 

None  noted 

Good 

Good 

Good 


None 

Animal  burrows  in  downstream 
slope  (approximately  mid 
length  5  ft.  below  crest) 

Few  small  bushes  on  upstream 
slope  near  water  line. 

Evidence  of  2  to  3  inches  of 
undercutting  due  to  wave 
action  on  the  upstream  slope 


None 


None  noted 

Lower  portion  of  downstream 
slope  submerged  -  could  not 
observe. 
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JUNE  5,  1980 
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Haverhill,  New  Hampshire 


CHECKLISTS 

FOR 

VISUAL  INSPECTION 

AREA  EVALUATED 

BY 

CONDITION  &  REMARKS 

Piping  or  Boils 

A/a: 

Lower  portion  of  the 

downstream  slope  submerged. 

could  not  observe. 

Foundation  Drainage  Features 

None  noted 

Toe  Drains 

None  noted 

Instrumentation  System 

None  noted 

Principal  Spillway 

P 

(L 

Reservoir  Discharge  Conduit 

Submerged  -  could  not  observe 

Outlet  Conduit 

P8- 

Submerged  -  could  not  observe 
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OLSEN  DAM 


_ NEW  HAMPSHIRE 

SCALE  SCHEMATIC 
d*ye  august  1980 _ 


II.  H.  WATER  RESC'JRCSS  BC.APD 
Concord,  II.  K.  03301 


DAM  SAFETY  IWSPSCTIOII  REPORT  FORM 


Inspected  by:  ^ _ 

Local  name  of  dan  or  v;ater  body: 
Owner: 


Dam  I'Jumber 


Date: 


Address: 


Owne:^was/v>es  not  interviewed  during  inspection. 


Drainage  Area: 


Fond  Area; 


Foundation:  Type 
Spillvjay:  Type 


_ sq.  mi.  Stream: 

_Acre ,  Storage _ 


Ac -Ft.  I'ax.  Head 


Width  '^'^1 
I-Iax.  Capacity 


Embankment :  Type 


_ ,  Seepage  present  at  toe  -  Yes/rio, _ 

[O';-  Freeboard  over  pern,  crest:  _ 

I 

4  0.4.  Flashboard  height _ 

_ c.f .s. 

_ ,  Width  0  -t. 


Upstream  slope _ 21-  to  1;  Downstream  slope 


Abutments:  Type 


Gates  or  Pond  Drain:  Size 


Condition:  Good,  Fair,  Poor 


Capacity 


Lifting  apparatus_ 


Operational  condition 


Cha.nges  since  construction  or  last  inspection: 
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COMPUTOR. 


'...  .  CHECKER . .  RHOm'^acc .  ON°ACC .  *o”n  ACC.’^. . -  DATE.^^^.?.. 
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■:?s  jy^jT  yz/  ZZ,  3 '/  /r^y'//r'A 


/cA'.zJ  Z/irr:'A<  iz/:rZ'  I’i  ZO  y^y-ZZ  A/r.-7,Mo^s 


cyyCf, 


Sf'.cZJ. 


/a'c’)^  //  //zaZZ A'/ Z'-'^y'  ^3'Z/  S/AJ>y?'/'’^. 

— 22.  2-0  0 Z^y.y  ZrZ^'iZ'/jZ^. 


'yAy^yTT/^yy 

;  .X  '  X 


^  r  y3. 1 


/  '  ~‘Z  rZ/^A;ZAy:t'  •zJS'  /A^Z'jZ  /\  rZy  ZAZZZZ}  Z 

‘  '‘-  3 / ■’  ■  I '■''’!/  (-3  ■  :  /I  /3S  Zi  ^f'  Z'yZ/r'C/ZZjZZ/jy  '^^it/a^ZJ 

X  TiPS)  c/S-  /At  ^/y3y.;ifry  f/y/Zi^yZ  Zyif/Z 

7P  ZS'/irZ  ■Zff'^s/yy  Zy  /  ^Z  iZu^z^  ^^/i^acJ3 

Zy  A  ZifyA~  3.zyp  ^‘Z’ 


yj- ..^  A\'Zf^r  Z^':z3’^'-:yZrZ*Z 

Z'Zjj  3/s:)  ssr  Zr  >4^/-.:4./  Znyfi.zy.'''  rZs:  ^y./S /.yys.-z 

'Z  ZZ  Z  Z37:r  s/ys/  /z  ^?7Z:)yc/  7sZd.-vrry^/Zyya)^ 
cr  :'>  'Jpj/>SC.  h's/A  ■'7 /s’ A  A 
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J./3  - 


Torii  Vice.  1 

7/30/37 


TKE  STATE  OF  BEW  HAJIPSHIEE 


0! 

AUG  7  1953 

«|LW 

..nitft  RE^RCES  80AR0 


Coxmty  of 


^  'S/I  f  Tt  -J 


,  ss. 


19_£5 


PETITION  FOH  APPROVAL  OF  THE  CONSTRUCTION  OR 
REPAIR  OF  DA-M  AT  ^/L<  //T/^  £.  yj/-  A/. 


TO  THE  WATER  CONTROL  COMMISSION: 

In  coji^jllrnce  with  the  provisions  of  Laws  of  1937,  c.  133.  B.n  Act  establishing 
a  Water  Control  Coimission, 

We.  yy.  O  L  ^  X  r/  ,  <L  .  CA  L7  £  o  ,  K-  /B  'S  u>c/c  < 
I,  (Here  state  naae  of  person  or  persons,  partnership,  association,  corporation. 


hereby  petition  the  Water  Control  Commission  for  approval  to  construct,  iro-ree»n- 
s-tiaict,  t-o-makc  jepaies  to,  a  dan  along,  -or  (cross  out  portion  not  applicable) 

across  _ _ _ _ 

(Here  state  name  of  stream  or  body  of  v;ater) 


jO _ /3  ^  c?  /C 


at  a  point  _ /j /> />  ^2.  *  ^  r*f /. 

(Here  give  location,  by  distance  from  mouth  of  stream,  county 

/j  ^  4f _ /  ^  / _ Sa  o'  o  ^  'If/'/  yy  u  /t 

or  municipal  boundary) 


in  the  tovm  (s)  of  ^  V  c  . 


-j  n  a  A 


A/  /y  ///£  c  /y.  yy 


in  accordance  with  PPELIMINAHY  PLAilS.  and  SPEC  IF  I  C.AT  I  CITS  FILSE  WITH  THIS  APPLICA¬ 
TION  and  made  a  part  hereof. 
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i 


Form  WCC.  1-p*  2 

7/30/37 


The  purpose  of  the  proposed  construction  is 


(Here  hricfly  state  use  to 


_ u  il,  ^  ^  /  a  /=■  ^  At  a  n  ^  ^  t>  T  J 

which  stored  water  is  to  he  put) 


^  u  t-t  t * 


/^yt 


cy  Tyr  C  ry-i 


The  construction  will  consist  of  _ fi-  r  A  ^  yj  * c  e>y>  d ^  f^c.£ 

(Here  give  brief  description  of  work  con- 

_ 1.  ^  /  r  /  V  P  /') )  r  r  A  c  ^  _ 

tenplated  including  height  of  dam) 


i-8  -not 


All  land  to  he  flov/ed  owned  hy  appllcanti 


Address  /Z.  C>  ^ _ 

/V*/7T^t^  ry.//. 


Kate:  This  application  together  with  plans,  specifications  and  information  and 

data  filed  in  connection  herewith  will  remain  or.  file  in  the  office  of  the 
V/ater  Control  Commission. 
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To:  Leonard  R.  Frost,  Water  Resources  Ehgineer 

Subject:  Petition  for  Approval  to  Construct  a  Dam  in  Haverhill,  N.  H. 
(Olsen) 


Plans  approved  by  Gordon  R.  Ingram,  Professional  engineer,  for  a 
dar.  to  be  built  by  K.  Olsen  et  al  was  received  August  7,  1963  and 
analysed  by  me  and  roughly  checked  by  Knowlton.  The  following  comments 
are  m-ade: 

(1)  100  year  Frequency  Flood  Flow  is  1030  cfs.  on  3*5  so.  mi. 
drainage  area  (Knowlton  roughed  it  as  860  cfs.). 

(2)  Submitted  figures  for  emergency  spillway  capacity  with 
12''  freeboard  were  513  cfs.  whereas  both  of  us  had  about  330  cfs.  I 
agreed  closely  with  his  150  cfs.  capacity  for  the  principal  spillxjay. 

(3)  To  obtain  the  needed  1030  cfs.  capacity  either  of  two  methods 
could  accomplish  this: 

(a)  Lengthen  spillway  from  75’  to  200',  or 

(b)  Raise  embankment  by  12"  and  keep  spillway  same  width 
which  would  still  have  about  9"  freeboard.  In  this  case  the  velocity  in 
outlet  channel  would  be  about  6.6  f.p.s. 


Francis  C.  Koore 


Civil  Engineer 


August  9,  1963 
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PHOTO  LOCATION  PLAN 


OLSEN  DAM 


NEW  HAMPSHIRE 


»'  r  Mf  VAl  K, 
AIK.IIM  l9R(i 


Downstream  slope  from  right  abutment 


2.  Upstream  slope  from  left  end  of  embankment 
Note  minor  undercutting  of  slope  at  water  line 


3.  Upstream  slope  and  principal  spillway 


4.  Platform  over  drop  inlet  type 
Principal  spillway 


Upstream  waterline  showing  minimal  erosion 
protection 
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The  elevation  of  Olsen  Dam  given  below  is  based  on  field  notes, 
dam  plans,  and  USGS  topo  information.  The  dimensions  shown  approximate 


Principal  Spillway  Flow,^.j 

The  principal  spillway  is  a  five  foot  diameter  circular  riser  with 
a  circumference  of  5tt  =  15.71  ft.  and  a  crest  elevation  of  775.6  ft.  msl 
(h=0  ).  (The  crest  elevation  is  determined  from  the  elevation  of  the  pond 
outlet  downstream,  which  is  774  ft.  msl.  At  the  time  of  the  inspection, 
this  pond  was  1.6  ft.  higher  than  the  one  downstream.  774  +  1.6  =  775.6  ft 
msl  for  the  elevation  of  the  Olsen  Dam  principal  spillway  crest.)  The 
outlet  from  the  riser  is  42"  RCP  with  a  1  foo  drop  in  100  ft.  There  is 
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RESOURCE  ANALYSIS 

a  CarriD  Dtessef  &  Me*”  e*  * 


OLSEN  DAM 

TCG 

6/13/80 


a  second  inlet  to  the  riser  -  an  18"  pond  drain  with  an  invert  at 
758.6  ft.  msl  (h  =  -17).  The  pond  drain  will  be  assumed  to  be  closed 
for  these  calculations. 

Flow  through  the  principal  spillway  will  occur  in  one  of  two 
modes  at  various  lake  levels: 

(P^  in  BASIC  program)  =  weir  flow  =  3.3  (15.71)  (h)^'^^ 

Qp  (^2  BASIC  program)  =  pipe  flow 

The  lower  flow  of  Q  and  Q  will  control  outflow.  Pipe  flow  will 

w  p 

be  under  outlet  control,  since  Lower  Mountain  Lake  downstream  "chokes" 
the  pipe.  An  iterative  scheme  was  used  to  calculate  the  pipe  flow 
including  the  effects  of  downstream  stage.  Federal  Highway  Administration 
Hydraulic  Engineering  Circular  No.  5  (Dec.  1965),  "Hydraulic  Charts  for 
the  Selection  of  Highway  Culverts"  allows  calculation  of  flow  for  a  given 
head.  The  chart  on  the  following  page  summarizes  the  results  of  these 
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Olsen  Dam 

Qw 

2. 

Lower  Mountain 

Pond  Elevation 

Lake  Elevation 

h 

(u/s  stage) 

Weir  Flow 

(d/s  stage) 

Qp^- 

control 

(ft.) 

(ft.  msl) 

(cfs) 

(ft.  msl) 

(cfs) 

(weir  or  pipe) 

(cf 

0 

775.6 

0 

774.0 

0 

1 

776.6 

52 

774.9 

71 

weir 

52 

2 

777.6 

147 

775.1 

85 

pipe 

85 

3 

778.6 

269 

775.1 

100 

pipe 

100 

4 

779.6 

415 

775.3 

no 

pipe 

no 

5 

780.6 

580 

776.0 

120 

pipe 

120 

6 

781.6 

762 

776.9 

120 

pipe 

120 

7 

782.6 

960 

778.0 

120 

pipe 

120 

7.5 

783.1 

1060 

778.0 

120 

pipe 

120 

■ 


0 


Notes : 

1.  3.3  (15.71) 

2.  Depends  on  total  Olsen  Dam  outflow  and  on  Lower  Mountain  Lake  stage-discharge 
curve  given  in  separate  report. 

3.  From  page  5-32  in  FHWA  HEC-5,  using  u/s  stage  minus  d/s  stage  as  head. 

4.  The  stage-discharge  curve  for  Lower  Mountain  Lake  does  not  extend  to  the 
flows  at  this  elevation.  Elevation  of  Lower  Mountain  Lake  is  assumed  to 
be  at  dam  crest. 


D-4 


OLSEN  DAM 


RESOURCE  ANALYSIS 

a  Ca'^D  D'esse'  &  M:*-  eE  <  •"" 


TCG 

6/13/80 

Emergency  Spillway  Flow, 

SCS  Technical  Release  #39,  "Hydraulics  of  Broad  Crested  Spillways"  allows 

computation  of  Q  vs.  for  the  emergency  spillway.  Figure  ES-171  relates 

H  ,  to  H  ,  the  head  at  the  weir  crest  for  a  given  spillway  shape  and  flow 
pool  ec 

length,  taking  into  account  head  loss  along  the  emergency  spillway  channel. 

On  page  16  of  T.R.  #39,  the  following  equations  relate  to  Q: 

H  = (3b  +  Bzd)  d 
^  2b  +  4zd 

n"  =[(b+zd)d]^ 

^  b  +  2zd 


where 

d  =  critical  flow  depth 

z  =  side  slopes  =  3:1  and  10:1;  6.5:1  average 

b  =  width  =  90  ft. 

1  =  length  of  flow  path  =  112  ft. 

Hpooi  =  head  above  spillway  crest  in  pool,  ft. 

H  =  head  at  spillway  control  section,  ft. 
ec 

Q  -  outflow,  cfs 

2 

q  =  acceleration  due  to  gravity  =  32.2  ft/sec 


so,  H  =  (270  +  32. 5d)  d 

ISOT^Id 


(1) 


ar.d  0^  =[(  90  +  6.5d)  d]  ^ 
5  ■  90  +  1 3d 


(2) 


0-5 
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Equations  (1)  and  (2)  may  be  related  as  shown  below  for  Olsen  Dam: 


Emergency  Spillway  Rating  Curve 


Elevation 
ft.  msl 


,  ^pool 
(ft.  above 

em  s/w  crest 


d  2- 
ft. 


Q4 
cfs 


75.6 

- 

- 

- 

0 

76.6 

- 

- 

- 

0 

77.6 

- 

■  - 

- 

0 

78.3 

0 

0 

0 

0 

78.6 

0.3 

0.21 

0.14 

30 

79.1 

0.8 

0.55 

0.37 

120 

79.6 

1.3 

0.98 

0.66 

280 

80.1 

1.8 

1.43 

0.97 

510 

80.6 

2.3 

1.90 

1.30 

790 

81.1 

2.8 

2.37 

1.63 

1130 

'81.6 

3.3 

2.84 

1.97 

1520 

'82.1 

3.8 

3.32 

2.31 

1960 

'82.6 

4.3 

3.80 

2.66 

2450 

'83.1 

4.8 

4.28 

3.01 

2990 

From  using  Figure  ES-171,  sheet  2  in  T.R.  §39 

From  using  Equation  (1). 

From  d  using  Equation  (2). 
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Flow  Over  Top  of  Dam, 


for  h  ^  6 

Q2  =  Qj  '  0 


for  h  >  6 

=  2.8  (50(h-6))  (.5(h-6))^/^ 
Q3  =  2.8  (570)  (h-6)^/^ 


£  =  2.8  for  broad-crested  earth 
weir 


The  BASIC  program  which  follows  calculates  a  stage-discharge  curve, 
for  Olsen  Dam. 
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100  REn  -  STAGE/DISCHARCE  curve  for  OLSEN  OAM 
110  REn  -  STORED  ON  TAPE  B- 1  FILE  11 
120  PAGE 

120  REn  -  the  D1  array  contains  emergency  spillway  0  vs.  H  DATA 
140  REM  -  N1  IS  THE  «  OF  0  VS.  H  POINTS 


r.v 


s 

K) 


S 

O) 

Q 

m 

s 

GO 

Csl 

s 

fVJ 


ea 

s' 

s 

lO 

in 

CO 

CO 

in 

in 

in  s 

-CD 

in  CD 

^  •  CM 

CM  T  ' 

z  -® 

'  M-  in 

CM  '  M- 

—  in  CM 

CM  ■  - 

Q  to  S 

-  -CD  — 

—  M  CD  Z 

m  •— I 

z rv  -o  - 

-  s  I-  — 

CM  CM  CM  ^ 

w  .in - 

—  S  —  II  CD 

CM  a  •- 

—  CD  <  <  Q 

II  II  Z  I—  I—  Ct  < 

—  CM  •—  <  <  O  LiJ 

z  z  Q  a  Q  u.  ce 

s  s  s  s  s  s  s 
in  to  00  CD  s  — 

- - ^  (\i  (\j 


z 

o 


CM 


to 

I— 

z 

o 

CL 


X  CL 
LU  O 


o  r>- 

>-  CO 
<  - 
CL  tn 

CL  - 
<.  rr 

-CM  CM 
—  hO  Z  ^  Z 
O  -  *- 

CM  O  -  O  - 

Ul  -I—  —  H-  CM 

w  X  —  —  — 

—  —  CM  —  CM 

CD  —  S  H  O  •—  II  Q 

Q  I-  <  a  I-  Q 
<XZI-CL<XCL< 
UJLlJLjJ<OUJLJOLjU 
CLZCL(DU_CLZU.CL 


Ul 

to  > 

>  :  O 

..  Q  -  CD 

S  Ul  ®  ^  S 

m  o  uj  CD 
ro  <  ro  X  ro  • 

O  to  CD  »-  O  Li. 

Z  :  Z  CO  Z  - 

•— I  : 

to  S  to  \  CO  ^- 
3  -  3  X  ID  - 


< 

a 


o 

fl¬ 


s 

z 

o 

a  CM 

< 

H- 

CD 

II  - 

S 

z 

CM  CM 

Ul 

Z  — 

CO 

:» 

3 

X 

-  s 

O 

CO 

CO  CM 

• - 

CL 

> 

Z  ' 

O 

o 

»-s 

U- 

: 

z 

OCM 

3 

ul 

CL  — 

X 

to 

o 

CL 

CL 

X  ca 

X 

< 

3 

to 

X 

z 

•  ^ 

z 

u 

3 

to  - 

o 

CO 

>  s 

*— • 

s 

Q 

r 

o  ^ 

< 

s 

3 

to 

3t 

Ul  in 

Ul 

in 

u 

\ 

CL  C30 

CL 

eo 

LJ 

3 

•— «  a 

w 

a.  CM 

Ul 

: 

3 

in 

LD 

1- 

to  - 

CL 

1^ 

CL 

z  s 

< 

eo 

i-H 

X 

: 

LJ 

<.  m 

o 

Z 

1—  - 

to 

z 

X 

CL 

o  - 

o 

CO 

CL 

ea  <  s 
CM  I- 
M-  O 


o 

z 


o 


r  CO  CD  to 
r  3  -  3 


I—  ull—  UJI—  Ull— I— ljj>~ 
H-ZOZOZOZZLDZ 

UILZCLZCLZlLCLZnr. 
ZQ-  —  Q.'^CL  —  D-CL— >CL 

SSSSSSSSSSSSSQSSSS®®®® 

CMroN‘mtDi^a3CDS'— cMro'^mtor'-oocDS  —  CMio 
CMCMCMCMCMCMCMCMroeohOKiroroeoeororOM-M-M-M- 


D-8 


r"-"  ■ 

— 

•  '.■'.■I""  «•*’' 

. ---  • 

-r- 

'■-yj 

1 

iT 

^ 

1 

, _ 

1 

1 

ro 

CM 

o 

(M  Z 

1 

z 

1 

+ 

Q 

CL 

C'J 

•— 

< 

o 

X  — 

— 

LU 

w 

U  O  CM 

Z 

w. 

'  J 

K 

CL  CL  Q 

CM 

Q 

M 

•-1  Li_  1 

Q 

-i 

1 

Q 

’'W  ■ 

1- 

CL  -- 

1 

1 

if) 

Z  CM 

>- 

UJ 

1-0  Z 

CD 

Z 

•  ^ 

. 

d: 

UJ 

u 

_l  )-  CO  — 

CD 

)-  <  UJ  — 

w 

LU 

w 

W 

-y  ; 

(X 

ID  _J  ID  CM 

CM 

Z 

Ul 

O  O  _J  D 

Q 

*— 

Q 

CD 

M 

in 

CL  <  — 

w 

X  - 

w 

o 

»— 1 

UJ  CL  >  \ 

\ 

CL  — 

\ 

■  J  ^ 

a 

X  LU  — 

LU  CD 

\  ‘ 

H-  1-  (M 

1— 

UJ 

Z  Q  — 

•— 

UJ  X 

• 

X 

X  — .  1 

1 

Q  < 

1 

1 

»- 

O  U.  CM 

•—4 

CL 

3  — 

■ 

t:.' 

o 

3  CL  O  Z 

CO  CL 

>  Z 

ft  _i 

O  < 

— 

—  C 

3  - 

LU  U- 

CL  UJ  LU  (M 

3  CM 

'Z1 

•  -  1 

>  )- 

X  Z  CD 

CM 

—  z 

U  — 

O  Z) 

H-  •-  Z  (M 

CD 

^  *— 1 

CD 

o 

3  <  Q 

1 

o 

—  Q 

1 

CD 

CO  CL  1 

X 

—  CO 

O  1 

X 

, 

in  >- 

CO  >- 

LU 

■1 

<  < 

<  (O  CD  (M 

X- 

DC  3 

O  — 

■ ) 

1 

Ql  > 

CL  Z  Z 

O  3 

2  Z 

• 

•-• 

_J 

Q  O  •• 

3  < 

O  - 

-V  H 

o 

Z  _J 

Z  LU  >-  CM 

U-  > 

X  CM 

Pi. 

<  *-< 

C  2  LU 

1 

3  — 

1 

U  0. 

U  •-  CD  CM 

•— I 

X  3 

CD  — 

I—* 

tn 

X  Q 

-» 

<  X 

Q 

'•V>i 

X 

X  CL  Z 

CM 

:x  h- 

Z  — 

CM 

U  _l 

U  LU  O  ^ 

3 

o  ^ 

■  -  i 

n 

—  < 

*—•1—  •— I  ^ 

CM 

3  3 

P— 

If) 

X  CL 

X  LU  e-  ^ 

a 

^  O 

X  — 

CD 

1 

'T 

o 

:*  •-< 

Dt  Q  S  <  CM 

1 

3 

Q  <  — 

ca 

o 

u 

S  _l  Z 

hO 

CO  Z  M- 

3  Z 

X 

f 

:*  z 

>  CD  O  ' 

CD 

o  o  - 

X 

«— « 

ro 

CL 

o 

O  CM  CL  — 

«» 

X  *— 

3  — 

i. 

o 

LiJ 

_J  If)  CL 

3  CL  Z  <  — 

z 

CM 

U  X  2 

<  — 

z 

CM 

+ 

t- 

U.  -  CL 

Li_  1x1  CL  CM 

LU 

—  s 

S  Z  <  3  CL  — 

3 

C\J 

V) 

•— 

X  e-  a 

X 

CM  r- 

CM  3  3  X 

X  D 

X 

: 

o 

Ul  «-  UJ 

LU  :*  1-  X  1 

1— 

D  CD 

CD  O  O  X 

X  1 

X 

Q 

• 

+ 

lO 

XXX 

X  O  LU  X 

w 

CL  3 

3  X 

"'1 

1-  3  — 

CM 

+  Z 

Z  3  3 

w 

+ 

o 

CD 

•— 

lx  CM  CL  + 

z  -- 

—  LU 

3X3 

3  + 

Z  — 

-i 

o 

CO  r>-  CO 

CO  z  <  — 

- 

—  X 

X  3  X  2  <  — 

- 

•«-H  • 

—  LU  '  LU  CM 

o  — 

1  h- 

X  Z 

3  — 

o  — 

1 

' -'j 

1- 

If) 

CL  —  ZZSi-'-'CS 

3  •— 

•— 

Z  Z  Q  X  — 

•— « 

'  ■> 

If) 

" 

— 

CM  —  -If) 

CM  ^ 

-CM 

r-  X 

—  -CD 

CD 

-■  j 

— 

s 

s 

CL  K-  O 

CL  CL  CM  3  CM  CD 

—  Q  CD 

CM  CL 

•  X 

3  CM  1^ 

—  CD  X  CM 

II 

ro 

Q  — 

II  A 

^  ^  V 

CM 

Q 

II  A 

w 

bJ  h- 

X 

1  -  1 

—  1  1  V  1  CM  O 

‘—no 

CM  - 

CM 

V  1  1 

V 

1  —  O 

•—no  — 

-I 

O  Z 

S  S  Q  to 

CL  X  CD  1- 

X  )-  1-  D  X  Ol  X 

X 

O  X 

ZC  t”  D 

‘  .1 

<■ 

q: 

II 

II  II  X  II  X 

II  X  X  XII 

CL 

X  II 

II 

X  X 

X  II 

3 

X  n 

•j 

2_Q:OCNJK)TruJ'-UJ 

—  IxILULlLUCMOOLlOLUCMU- 

3  3  3  3 

3’‘r00303'V 

1 

•—1 

D-LL.oooQ:Q-Ct:oci:Q:  —  ctCLOLi-  —  ozQ.— ' 

O 

►-3  3 

3  O  CD  3  ^ 

o  z  o 

-  J 

Qt3(S)C3(S5)(S(SSSCSSSQSCSSSSSStSSQSSSSSQSSSSS 

■■  ■] 

TT 

m  tf 

OOCDQ—  CvjrOtj-iDCDr^CDCJiSl^CNjro^j  LncDr^COCJ)S 

—  CMro-rin^f^m 

•  ^ 

■^■^lf)LniOlf)lf)lDLniOlf)lOCDCDCDCDCDCDCDCDCDCDr>v 

rv  r-  X 

X  X 

XXX 

■ 

\ 

D-9 

• 

CM 

4- 

H- 

-Q 

M-  M- 

CD 

O  — 

1 

••  «. 

X 

—  a 

or^ 

in  in 

— 

h-  a 

S 

^ro 

—  «- 

X  — 

ca  ^ 

' 

CM  —  O) 

s  a 

CD  CD  1  M- 

m 

1  X  O 

00  — 

Z  X  + 

' 

liJ  —  K) 

O  Q 

X  M  S  O 

Z  CM 

1-13  1^  + 

1 

If)  If)  (V 
CD  ^  O 
II  CO  00  + 
V  •  •  — 

X  (\1  CM  O 
II  II  II 
Ll  CM  rD  — 
—  O  O  I- 


K»  ID  a 

O  D  CD 
+  X 

(M  I-  1x1 
OZOH 

II  —  <  X  o 

(\)  d:  uJ  z 

I-  CL  z  U 


CJ)C3"  (MrD-<j-tf)CDf^ 
r^CDCDCOCDOOODODCO 


■rm. 


STAGE  VS.  DISCHARGE  RELATIONSHIP  FOR  OLSEN  DAM 


LlI 

o 

cr  — 
<  (/) 
X  Ll 

u  u 

- 

•—1 

Q 


l: 

< 

o  - 

hO 
Ll.  O 
O  + 

CL  O 
O  - 


cn 


>- 

u 

z 

Ld 

O 

q: 

UJ 

JZ 

LU 


CO 


a 


<  >- 

CL  O 

u 


a: 

CL 

o 

+ 

<  o 
(-  + 
o  (\J 

h-  o 
+ 


::t 

1/5 


Q  > 
<  O 

LU  cn 

I  < 


CD  cj)  CJ) 
in  CD  s  rv 
—  hO  -q-  CD 


iDCvjQO  —  cntDCMCOLOCDrDr^ 
—  cvjinr^  —  ino)v  o^mta 
^  C\J  f\)  hO  n 


-  4 


■4 


sooc\jcnir)rD(atn<3inQ(S(S(S3C3(3S(S5 

'-mcDCDOiSJlS - fMC\lt\J(\)f\)(\J(\lC\j 


4 


QoocNJCDinhosmcsinGJSsrDmoo'^cD 
—  incDooc3)hocNjcj)(\j  —  tn-^m'-h'^oo 
—  C\jKlCDCn(\)CDCDr\J  —  ■'TCD 
■ - (\l  'T  CD  CD  S 


* 


camisinsmsinsiosinsmsiDsin 

ss  —  —  (MCNjKirD-^TrintncDCDr^r^CDOO 


D-11 


^  m^0. 


stage-discharge  curve  at  OLSEN  DAM 


STAGE  (FEET  ABOVE  PRINCIPAL  SPILLWAY  CREST) 


OLSEN  DAM 


RESOURCE  ANALYSIS 


TCG 

7/8/80 


The  storage  behind  Olsen  Dam  at  the  spillway  crest  (h=0,  775.6  ft.  msl) 
is  325  ac-ft.  The  surface  area  of  the  pond  behind  Olsen  Dam  is  27  acres. 
Assuming  no  spreading  as  the  pond  rises: 


Surcharge  storage  =  27h 
Total  Storage  =  325  +  27h 

For  the  drainage  area  of  2146  acres  (  =  3.35  sq.  mi.) 
1  of  runoff  =  — r2~(~/'^)  — ^  ac-ft. 


1  ac-ft.  =  1/179  =  .0056  "  of  runoff 


Surcharge  storage  to  the  dam  crest  =  6(27) 

=  162  ac-ft.  =  .91"  of  runoff. 

At  the  dam  crest,  total  storage  =  325  +  162  =  487  ac-ft. 
The  stage-storage  curve  is  given  on  the  next  page. 
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RESOURCE  AN'ALYS'S  I  3 


OLSEfi  DAM 


DAM  FAILURE  ANALYSIS 


Assume  failure  when  the  water  overtops  the  dam  crest  at  h=6, 
781.6  ft.  MSL. 


Normal  outflow  =  1640  cfs 

Breach  Outflow:  The  normal  outflow  of  1640  cfs  would  create  a 

Water  surface  of  778.8  MSL  in  Lower  Mountain  Lake  Dam,  according  to  the 
stage-discharge  curve  in  the  separate  report  on  that  dam.  This  is  0.2 
feet  below  the  dam  crest. 

This  high  tailwater  creates  the  situation  shown  below; 


(I) 


For  this  type  of  pre-failure  condition  Martin  and  Zovne,  in  an 
article  attaches  as  pages  D-27  through  D-36  of  this  appendix,  suggest  that 
failure  will  result  in  formation  of  a  bore  as  shown  below: 


(II) 


RESOURCE  analysis 


Martin  and  Zovne's  analysis  gives  these  relationships: 


Q  =  \/2  h^B  where  B  =  failure  width 

To  solve  this  for  Olsen  Pond: 
h^  =  30.5,  h^  =  26.7 

so  (1  Wl  +  86  M  (\/l+  86^  _  1)^^  =  2>/||^  =  2.138 


B 


Solution 


RESOURCE  ANALYSIS 

a  Ch't.Ij  D'etre*  &  f.*:*-*;  ' 


-fnp  hp  ^  hp  h- 

=  1.062  =V.  2(Uj1)=V!,55V<1*20) 


SO  -  28.6  ft. 


Soluti on 


1.064 


1.070 


1.053 


Solve  for  f^=^g  ^ - ] 

rio  A 


fg  |8^  (28.1^^  )  =  30.882 


Solve  forV2=  (1  -  =  (1  -  ^0.882  =  2.052  ft/s 

Q  =  '^2^2°  ~  58.6768.  B  =  .4(width  at  H  height  of  dam  =  .4(500) 
Q  =  58.676(200)  =  11,735  cfs 


=  200  ft. 


PEAK  FAILURE  OUTFLOW  =  1640  +  11,735  =  13,375  cfs 


Immediately  downstream  of  Olsen  Dam  is  the  pond  created  by  Lower 
Mountain  Lake  Dam.  The  0.2  feet  of  freeboard  left  in  this  dam  contains 
about  0.2(70)  =  12  ac-ft.  of  storage.  The  peak  outflow  from  the  dam  with 
the  water  surface  at  the  dam  crest  is  given  as  1765  cfs  in  the  separate 
report  on  that  dam. 


The  storage  behind  Olsen  Dam  above  the  tailwater  elevation  is  27(4.7)= 
127  ac-ft.  Using  the  suggested  test  flood  attenuation  guidelines,  the 
storage  in  Lower  Mountain  Lake  below  the  dam  crest  would  reduce  the  peak 
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RESOURCE  ANALYSIS 

a  Ca— p  D-eEif  L  MaKt-  •  - 


r 


u 


I 
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flow  from  the  failure  of  Olsen  Dam  to: 


Qp2  =  13,375  (1  -  =  12,100  cfs 

This  is  much  greater  than  the  1765  cfs  outflow  capacity  of  Lower  Mountain 
Dam,  so  the  dam  would  be  overtopped  by  flow  from  the  failure  of  Olsen  Dam. 

It  is  reasonable  and  consistent  to  assume  that  overtopping  of  the 
earth  embankment  of  Lower  Mountain  Lake  Dam  might  cause  failure  to  that 
dam.  We  will  assume  the  failure  to  occur  when  the  water  surface  overtops 
the  dam  at  elevation  778  ft.  MSL. 

Normal  outflow  =  1765 

Breach  outflow  =  Qp^  =  8/27-y/g 

According  to  the  separate  report  on  Lower  Mountain  Lake  Dam,  the 
breach  flow  would  be  15,826  cfs.  Peak  failure  flow  =  1765  +  15,826  = 
17,600  cfs.  The  following  stream  section  is  typical  of  the  reach  from 
lower  Mountain  Lake  Dam  for  about  2200  ft.  downstream. 


i 

1 

•  I 
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RESOURCE  ANALYSIS 

A  Stage-normal  flow  relationship  for  this  reach  is  given  on  the  next 
page.  The  outflow  before  the  failure  of  either  dam,  1640  cf s ,  would 
create  a  stage  of  about  4.3  feet. 

The  storage  behind  the  dam  at  failure  would  be  the  combined 
storage  of  the  two  ponds.  Olsen  Pond  contained  487  ac-ft.  at  its 
failure,  and  Lower  Mountain  Lake  some  934  ac-ft.  Thus  total  storage 
would  be  1420  ac-ft. 

This  is  enough  storage  to  ensure  that  the  failure  flood  wave  would 
net  attenuate  significantly  in  the  0.6  mile  reach  of  Waterman  Brook  down 
to  the  Wild  Ammonoosuc  River. 

The  peak  dam  fialure  outflow  of  17,600  would  increase  the  stage 
do.'.nstream,  of  the  Lower  Dam  to  about  15  ft.,  which  would  destroy  the 
water  intake  located  just  downstream  of  the  dam. 

In  the  1500  reach  downstream  of  the  dam,  the  only  development  is 
Goose  Pond  Road,  which  crosses  Waterman  Brook  on  a  dirt  embankment  with 
an  8  ft.  by  6  ft.  corrugated  metal  arch  culvert.  The  road  embankment 
would  be  seriously  damaged  or  destroyed  by  dam  failure  flows. 
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The  next  development  on  Waterman  Brook  is  about  200  ft.  upstream  of 
State  Highway  112,  about  3300  ft.  downstream  of  Lower  Mountain  Lake  Dam. 
The  stream  in  this  area  can  be  represented  by  this  cross-section: 


A  stage-normal  flow  relationship  for  this  reach  is  given  on  the  follovn'no 

page. 

There  is  one  house  in  this  area  on  the  banks  of  the  stream,  about  5  ft. 
above  the  channel  bottom. 

The  flow  before  the  failure  of  either  upstream  dam,  T640  cf s ,  would  cause 
a  stage  of  5.3  ft.  After  the  failure  of  both  upstream  dams,  the  peak  flow  of 
17,600  cfs  would  increase  the  stage  to  13.5  ft,  or  8-9  ft.  of  flooding  at  the 
house.  This  would  present  a  threat  of  loss  of  life  at  the  house. 

I 

Just  downstream  of  the  house  is  a  draw,  about  5  feet  above  the  stream 
channel,  leading  to  Highway  112.  This  draw  is  normally  dry,  but  dam  failure 
flows  would  cause  7-9  feet  of  flow.  About  200  feet  downstream  of  the  beginning 
of  the  draw  is  a  house  within  2  feet  of  the  draw  channel  bottom.  Dam  failure 
would  cause  5-7  feet  of  flooding  at  this  house,  again  causing  a  serious  threat 
of  loss  of  life. 

Waterman  Brook  and  the  draw  both  cross  Highway  112  before  entering  the 
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Wild  Ammonoosuc  River.  Waterman  Brook  goes  through  a  5  ft.  by  10  ft.  bridge 
opening,  while  the  draw  would  simply  flow  over  the  roadway  embankment. 

Highway  112  would  be  overtopped  by  Waterman  Brook  and  possibly  be  damaged  by 
the  pre-failure  flow  of  1640  cfs.  The  17,600  cfs  flow  after  failure  would 
cause  extensive  damage  to  the  highv/ay  in  this  area. 

The  Wild  Aamonoosuc  River  is  a  considerably  larger  stream  than 
Waterman  Brook,  and  dam  failure  would  begin  to  attenuate  in  the  river.  The 
river  is  paralleled  by  Highway  112  for  the  1.5  miles  from  Waterman  Brook  to 
U.S.  Highway  302.  The  only  structure  in  this  reach  is  a  single  house,  which 
is  well  above  the  river  and  out  of  flooding  danger.  Less  than  0.5  mile  down¬ 
stream  of  U.S.  Highway  302,  the  Wild  Ammonoosuc  joins  Ammonoosuc  River,  an 
even  larger  stream  in  which  dam  failure  flows  would  rapidly  attenuate. 

The  chart  on  the  following  page  suranarizes  the  downstream  impacts  of 


the  failure  of  Olsen  Dam. 
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Test  Flood  Analysis 

Size  classification:  SMALL  (Storage  between  50  and  1000  ac-ft.;  height 
less  than  40  ft. ) 

Hazard  classification:  HIGH.  The  failure  of  Olsen  Dam  would  cause  the 

overtopping  and  probable  failure  of  Lower  Mountain  Lake  Dam.  Assuming 
the  failure  of  Lower  Mountain  Lake  Dam,  downstream  impacts  would  include 
the  destruction  of  a  water  supply  pump  station,  the  destruction  of 
2  houses  with  a  possibility  of  loss  of  life,  and  the  destruction  of 
portions  of  New  Hampshire  Highway  112. 

According  to  the  Corps'  "Recommended  Guidelines",  the  hazard  classification 
and  dam  size  indicate  a  test  flood  between  %  of  the  probable  maximum  flood  (PMF) 
and  the  PMF.  Since  the  hazard  classification  is  on  the  low  side  of  HIGH,  we  will 
use  the  PMF. 

According  to  the  Corps'  "Maximum  Probable  Flood  Peak  Flow  Rates"  curve  for 
New  England,  the  peak  PMF  inflow  for  a  3.35  sq.  mile  drainage  basin  with 
mountainous  terrain  would  be  2350  csm. 

Peak  inflow  =  (4)  2350  csm  (3.35  sq.  miles)  =  3935  cfs. 

The  attenuation  of  the  test  flood  due  to  storage  in  the  reservoir  is 
calculated  on  the  next  page. 

The  peak  test  flood  outflow  is  3600  cfs,  with  a  peak  stage  of  782.4  ft.  msl, 
6.8  feet  above  the  principal  spillway  crest,  3.2  feet  above  the  emergency  spillway 
crest,  and  0.8  feet  above  the  dam  crest. 

The  peak  test  flood  outflow  is  220%  of  the  spillway  capacity  with  the 

water  surface  at  the  dam  crest.  Approximately  1430  cfs  of  the  test  flood  outflow 


would  flow  over  the  dam  crest. 


Attenuated  Peak  Test  Flood  Outflow  at  Olsen  Dam  TCG  6/16/80 
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